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Abstract 

Purpose We reported the first described post Ad26.COV2.S (Janssen, Johnson & Johnson) vaccine-induced immune throm- 
bocytopenia (VITT) case outside US. 

Case description CA young woman without any medical history presented association of deep vein thrombosis and throm- 
bocytopenia at day 10 after vaccine injection. The patient was treated with low-molecular weight heparin at a first medical 
institution. Twelve days post Ad26.COV2.S vaccination, the patient was admitted at our hospital for neurological deteriora- 
tion and right hemiplegia. Medical imaging using MRI showed thrombosis of the major anterior part of the sagittal superior 
sinus with bilateral intraparenchymal hemorrhagic complications. Screening tests for antibodies against platelet factor 4 
(PF4)—heparin by rapid lateral flow immunoassay and chemiluminescence techniques were negative. Platelet activation 
test using heparin-induced multiple electrode aggregometry confirmed the initial clinical hypothesis. Despite immediate 
treatment with intravenous immunoglobulin, dexamethasone, danaparoid and attempted neurosurgery the patient evolved 
toward brain death. 

Conclusion Even though it is an extremely rare complication of vaccination physicians should maintain a high index of 
suspicion of VITT in patients who received an adenovirus-vector-based SARS-CoV-2 vaccine within the last 30 days with 
persistent complains compatible with VITT or thromboembolic event associated with thrombocytopenia. The diagnosis 
should not be excluded if the rapid anti-PF4 immunological nor chemiluminescence techniques yield negative results. An 
adapted functional assay should be performed to confirm the diagnosis. Early treatment with intravenous immunoglobulin 
and non-heparin anticoagulants is essential as delayed diagnosis and administration of appropriate treatment is associated 
with poor prognosis. 
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Introduction 


Vaccine-induced thrombotic thrombocytopenia (VITT) also 
described as thrombosis with thrombocytopenia syndrome 
(TTS) has emerged as a very rare complication of adenovec- 
tor-based immunization [1—6]. VITT was initially described 
with the ChAdOx1 nCoV-19 vaccine (AstraZeneca) during 
its deployment in Europe [3]. Recent reports from the US 
have highlighted the risk of VITT with the Ad26.COV2.S 
(Janssen, Johnson & Johnson) [1, 7, 8]. The Ad26.COV2.S 
vaccine is a replication-incompetent COVID-19 vaccine 
requiring only one administration that has demonstrated effi- 
cacy in the prevention of symptomatic COVID-19 [9]. It has 
been emergency-used approved by the US Food and Drug 
Administration (FDA) on February 27th 2021 and received a 
conditional marketing authorization by the European Medi- 
cines Agency (EMA) on March 11th 2021 [7, 8]. 

We describe a case of extensive cerebral thrombosis asso- 
ciated with severe thrombocytopenia that resembled autoim- 
mune heparin-induced thrombocytopenia in a patient who 
had received the Ad26.COV2.S vaccine. At our knowledge 
this is the first described post Ad26.COV2.S VITT case out- 
side US. 


Case presentation 


A 37-year-old female patient with no previous medical his- 
tory (notably no personal or familial thromboembolic event, 
no estrogen-progestogen contraception, no tobacco intox1- 
cation, any other vascular risk factor) received a first dose 
of Ad26.COV2.S vaccine at day #0 (DO). Seven days after 
vaccination (D7), she consulted the emergency department 
of a first medical institution. Complains included headache, 
myalgia and fever. Hematologic results showed a normal 
platelet count. She was discharged after physical and bio- 
logical examination. 

On day #10 (D10) post-vaccination, the patient consulted 
again at the same institution with persistent headaches and 
onset of left leg pain. Doppler ultrasound showed left pop- 
liteal vein thrombosis. SARS-CoV-2 PCR testing by naso- 
pharyngeal swab was negative. The patient was discharged 
and treated with therapeutic doses of subcutaneous low- 
molecular-weight heparin (LMWH) (tinzaparin subcuta- 
neous 10.000 U/day) and elastic compression stockings. A 
subsequent review of the file identified a thrombocytopenia 
at 25 x 10°/L at this time. 

At day #12 post-vaccination (D12), at midnight, the 
patient suffered left hemicranial headache and vomiting 
episodes at home. During the night (4 a.m.), the patient 
presented with right hemiplegia and hemineglect. She was 
assisted by the emergency medical service. A left mydriasis 
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was noted during transport to the hospital. A cranial com- 
puted tomography (CT) scan was immediately performed 
after admission to our institution’s emergency department. 
The CT scan showed multiple bilateral intraparenchymal 
hemorrhagic areas. A carotid angio-CT showed no aneu- 
rysm, arteriovenous malformation or arterial thrombo- 
sis. The patient presented with altered consciousness that 
evolved quickly to coma. She was intubated at D12 5 a.m. 
and provided with mechanical ventilation. 

The biological assays carried out on arrival in the emer- 
gency room at D12 showed thrombocytopenia at 50 x 10°/L, 
confirmed at 40 x 10°/L on citrate, reduced prothrombin time 
(60% [70-130]), low fibrinogen (1.01 g/L [1.5—4.0]), and 
elevated D-Dimer level (> 35,000 ng/mL). 8 HCG assay was 
negative. SARS-CoV-2 PCR testing by nasopharyngeal swab 
was negative. Testing for anti-PF4/heparin antibodies by 
rapid lateral flow immunoassay (STic Expert® HIT, Diag- 
nostica Stago SAS, Asnières sur Seine, France) and chemi- 
luminescence (HemosIL® AcuStar HIT-IgG(PF4-H), Instru- 
mentation Laboratory, Bedford, MA, USA), was therefore, 
requested in the context of vaccination followed by thrombo- 
sis with thrombocytopenia. Both tests were negative. 

Because of a high suspicion of VITT, intravenous immu- 
noglobulin (IVIG) were initiated in the emergency room at a 
dose of 1 g/kg/day (D12 post-vaccination, at 7 a.m.). A brain 
MRI was performed and showed a superior sagittal sinus 
thrombosis at the vertex (Fig. 1A) and a large intra—extra 
axial hemorrhagic collection with left lateral intraventricu- 
lar hemorrhage (Fig. 1B), complicated by diffuse oedema 
(Fig. 1C). Immediately after the MRI at D12 8.30 a.m., the 
patient was transferred to the intensive care unit where she 
received intravenous therapeutic dose of danaparoid sodium 
as initial bolus followed by continuous infusion, and 40 mg 
of intravenous dexamethasone. 

Subsequently, the patient rapidly developed central dia- 
betes insipidus (D12 1 p.m.) which required treatment with 
desmopressin 4 ug intravenous. Bilateral fixed mydriasis 
appeared at D12 4 p.m. which justified the administration 
of 15 g of mannitol. Before an external ventricular shunt 
and intracranial pressure monitoring implementation, an 
8.10!! platelets transfusion was infused. The patient was 
declared brain dead the day after her admission (day #13 
post-vaccination). A summary of the case presentation and 
management is reported in Fig. 2, illustrating the fulminant 
course of the illness. 

Patient consent for an organ donation procedure was 
obtained from the family. However, due to the potential risk 
of transmission of VITT and after multidisciplinary consul- 
tation, decision was made not to proceed to organ donation. 

As previously described [10], a functional assay was 
performed with a heparin-induced multiple-electrode 
ageregometry (HIMEA) on a multiplate analyzer (Roche) 
and confirmed VITT. In VITT, platelet aggregation already 
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Fig. 1 Magnetic resonance imaging on day #12 post-vaccination. The 
sagittal view of the 3D Phase contrast venous angiography a shows 
the thrombosis of the major anterior part of the sagittal superior sinus 
(arrows). As the consequence of it, on BO Diffusion weighted image 


occurred in absence of heparin. A positive VITT result 
requires a sigmoid curve in absence of heparin. High dose 
heparin resulting in an AUC reduction with> 50% of the 
condition without any heparin (Fig. 3). In addition, pres- 
ence of anti-PF4 antibodies was confirmed using an enzyme- 
linked immunosorbent assays (ELISA) with immobilized 
polyvinyl sulfonate/PF4 complexes (Lifecodes PF4 IgG, 
Immucor Lifecodes, Jette, Belgium) which has proven to 
be very sensitive for the detection of anti-PF4 of TTS fol- 
lowing SARS-CoV-2 vaccination [11]. With this test, the 
optical density (OD) was strongly positive at 2.7 (positivity 
threshold: 0.4). 


Discussion 
To our knowledge, this is the first VITT documented case 


outside US following Ad26.COV2.S vaccination. We 
offer a detailed description of a rare and life-threatening 





f 


b multiple bilateral hemorrhagic collections are seen and on apparent 
diffusion coefficient map c the extensive cytotoxic oedema involves 
almost the whole left hemisphere and partly the right one 


complication with a fulminant evolution. The interim safety 
data from more than 200.000 participants vaccinated with 
Ad26.COV2.S in South Africa were recently reported [12]. 
No case of VITT has been documented in the Sisonke study 
(ClinicalTrials.gov number, NCT04838795). 

Apart from this case, all VITT cases reported in Europe 
involved only patients who had received the AstraZeneca 
adenovirus vector-based vaccine ChAdOx! nCoV-19. In 
European Union 142 cases of VITT have been reported 
to EudraVigilance out of 18 million ChAdOx1 nCoV-19 
vaccinated persons, as of April 13th 2021. In the United 
Kingdom 332 cases of VITT have been reported out of 24.2 
million vaccinated persons, as of May 19th 2021. Up to May 
25th 2021, The VITT cases observed with the ChAdOx1 
nCoV-19 mainly involved young women [1]. Current guide- 
lines in the UK recommend administering the ChAdOx1 
nCoV-19 in adults aged above 40 years old based on aged- 
based risk—benefit analysis. Following this first post-Ad26. 
COV2.S VITT case, Belgium recommended on May 26th 
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Doppler ultrasound showed left popliteal 
vein thrombosis 


Severe thrombocytopenia (25x10°/uL) 
Low fibrinogen level (0.8 g/L) 


Increased D-Dimer level (>7,650 ng/ml) 
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12 a.m. Left 

hemicranial 

headache and 

vomiting 1 p.m. Diabetes 
episodes insipidus 


4 a.m. Altered 





consciousness 
with right 
hemiplegia 4 p.m. Fixed 9 a.m. The patient 
bilateral was declared brain 
mydriasis dead 
4.30 a.m. Assisted by the EMS 08.30 a.m. 
and admitted to the emergency Transferred to the 
room of our medical institution intensive care unit 
Day 12 4 a.m 5 a.m. 8.30am. 1p.m. 4p.m.5 p.m. Day 13 






Cranial computed tomography 
(CT) scan: multiple bilateral 
intraparenchymal hemorrhagic 
areas 


Carotid angio-CT: no aneurysm, 
arteriovenous malformation or 
arterial thrombosis 


Brain MRI: superior sagittal 
sinus thrombosis at the vertex 
and a large intra-extra axial 
hemorrhagic collection with 
left lateral intraventricular 
hemorrhage, complicated by 
diffuse oedema 


Thrombocytopenia (50x10*/uL), 
PT 60%, APTT 23.6 sec, 
fibrinogen 1.01 g/L, D-Dimer level 
>35,000 ng/ml. 


SARS-CoV-2 PCR testing by 
nasopharyngeal swab was negative 


PF4/heparin antibodies by rapid 
lateral flow immunoassay was 
negative* 


* Chemiluminescence (HemosIL® AcuStar HIT-IgG(PF4-H) was also negative. On later results functional assay with a heparin induced multiple electrode aggregometry (HIMEA) was positive. 


** before an external ventricular shunt and intracranial pressure monitoring implementation. 
PT: prothrombin time 
APTT : activated partial thromboplastin time 


Fig. 2 Time line summarizing the evolution, findings and management of the case 
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Fig.3 Results of the functional assay (HIMEA): aggregation of plate- 
lets (from a good responder) after incubation with plasma from the 
patients was measured by whole-blood impedance aggregometry. The 
measurements were performed in absence of added heparin (left side) 


the administration of Ad26.COV2.S only in adults aged 
above 41 years. 

The identification of 6 VITT cases among 6.8 millions of 
doses in the US led to a temporary suspension of vaccination 
using Ad26.COV2.S on April 13th 2021. The use of Ad26. 
COV2.S was resumed on April 23rd 2021. FDA considered 
the vaccine to be safe and VITT extremely rare [7]. As of 
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and in the presence of low (1 IU/ml middle) or high (385 IU/ml right 
side) heparin concentrations. The red and blue lines represent dupli- 
cate measurements. AU denotes arbitrary units, and AUC the area 
under the curve 


May 7th 2021 with an exposure of 8.7 million doses admin- 
istered, 28 confirmed thrombotic thrombocytopenia post- 
Ad26.COV2.S vaccine administration were reported in US. 
According to the FDA the patients affected by VITT after 
Ad26.COV2.S were only women with an average age of 
37 years (range 18-59) [7]. Symptoms appeared 5-16 days 
post-vaccination. 
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The precise mechanisms of VITT are currently unknown. 
However, the fact that this rare complication is only observed 
with adenovirus-based COVID-19 vaccine points toward an 
abnormal immune response to the vector [2, 13]. 

The initial clinical presentation combining headache, 
myalgia and fever is frequently reported and benign after 
COVID-19 vaccination. Unfortunately at the time of lower 
limb thrombosis diagnosis, the association with severe 
thrombocytopenia was not identified immediately as a pos- 
sible VITT leading to a delay in the appropriate care. This 
highlights the importance of appropriate information to 
first-line healthcare workers and the need of a low thresh- 
old for diagnosis in case of any compatible symptoms (i.e. 
severe headaches) in case of recent vaccination with an 
adenovirus vector-based vaccine. 

The results of both rapid and chemiluminescence anti- 
PF4 assays were negative. Recent report has highlighted 
the low sensitivity (STic Expert HIT, one out of the 23 
reported cases; Acustar, two out of the 49 reported cases) 
of anti-PF4 rapid immunoassays in cases of suspected 
VITT, including the Acustar test used in the present case 
[11, 14]. This contrasts with the good performance of this 
assays reported in “classical” HIT [15]. Twelve US cases 
of cerebral venous sinus thrombosis with thrombocyto- 
penia after Ad26.COV2.S vaccination were reported [8]. 
All but one (test not done) were tested positive for anti- 
PF4 antibodies by ELISA but the type of ELISA was not 
provided in the report [8] despite its impact on the per- 
formance [11, 14, 16]. Only one case out of nine tested 
was confirmed by serotonin release assay (SRA) which 
illustrate that methodology should be adapted and thus 
provided to be sensitive to VITT [8]. 

Our case illustrates that clinicians should not rely on 
rapid anti-PF4 testing and that management should be 
based on the combination of hematological (thrombocy- 
topenia) and clinical parameters in the context of recent 
adenovirus-vector-based COVID-19 vaccination. Rapid 
functional assays such as HIMEA must be carried out by 
an expert center quickly (in less than 24 h) [17]. 

Current guidelines recommend against the use of 
unfractionated heparin or LMWH. Given the similarity 
between VITT and HIT’s immune responses, there is a 
possibility that heparin may amplify platelet activation 
[6, 18]. Direct-acting oral anticoagulants (DOACs) could 
be used in noncritically ill patients. Parenteral direct 
thrombin inhibitors (e.g., bivalirudin and argatroban) or 
danaparoid or fondaparinux are recommended, as these 
have been used in patients with HIT [6]. These patients 
should also be monitored in hospital in case of compatible 
Symptoms. 

In the setting of cerebral venous sinus thrombosis, even 
with hemorrhagic complication, anticoagulant therapy is 
recommended [19]. 


Intravenous immunoglobulin are considered to be stand- 
ard of care of severe VITT and should be administered 
urgently, to reduce the platelet activation by the anti-PF4 
antibodies [2, 6, 18]. Corticosteroids, like dexamethasone, 
should be considered, in life threatening disease and/or if 
IVIG administration is delayed [2, 6]. 

The patient was considered for organ donation. This 
raises the issue of anti-PF4 antibody transfer to the organ 
transplant recipient and the risk for the graft outcome and 
recipient health. Previous limited experience with pre- 
transplant HIT in donors suggest low thrombo-embolic 
risk in solid-organ transplant recipients [20, 21]. 


Conclusion 


Physicians should maintain a high index of suspicion of 
VITT in patients who received an adenovirus-vector-based 
SARS-CoV-2 vaccine within the last 30 days with persis- 
tent complains compatible with VITT. The clinical find- 
ings of VITT are similar to HIT, but rapid immunoassays 
for HIT often appear as false negative in patients with 
VITT. The diagnosis should not be excluded if the rapid 
anti-PF4 immunological nor chemiluminescence tech- 
niques yield negative results. An adapted functional assay 
should be performed to confirm the diagnosis. For patients 
with active bleeding or ongoing thrombosis, an early treat- 
ment with intravenous immunoglobulin and dexametha- 
sone is essential as delayed diagnosis and administration 
of appropriate treatment is associated with poor prognosis. 
Heparin should not be used; instead, non-heparin antico- 
agulants, such as bivalirudin and argatroban, danaparoid, 
fondaparinux or direct oral anticoagulants should be given. 
More research is needed on the impact pre-organ donation 
VITT on solid organ transplant recipient outcome. 
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